Hexokinase 1 blocks apoptotic signals at the mitochondria.
To coordinate a meaningful response to infection or tissue damage, Tumor Necrosis Factor (TNF) triggers a spectrum of reactions in target cells that includes cell activation, differentiation, proliferation and death. Deregulated TNF signaling can lead to tissue damage and organ dysfunction during inflammation. Previously, we identified hexokinase 1 (HK1) as a potent pro-survival factor that counters TNF-induced apoptosis in type II cells. Here we used HK1 siRNA and clotrimazole to generate mitochondrial depletion phenotypes of HK1 to test if HK1 acts at the mitochondria to block TNF-induced apoptosis. We found that HK1 is predominantly mitochondrial in type II cells and that its depletion at the mitochondria decreased the inner mitochondrial membrane potential and accelerated TNF-induced apoptosis. In addition, we showed that the decrease of the mitochondrial membrane potential after HK1 depletion depended on the presence of Bak and Bax and was blocked by Bcl-2 overexpression. From these findings, we conclude that HK1 counters TNF-induced apoptosis through antagonization of pro-apoptotic Bcl-2 proteins at the outer mitochondrial membrane.